a During a 5-year period, data from all infectious disease (ID) consultations were recorded in a computerized database, which included 9068 new and 4937 additional consultations. The purpose of these 14,005 consultations was therapy (for 58%), diagnosis (for 13%), both (for 24%), and prophylaxis (for 4%); 51% were performed at the bedside, and the remainder were by discussion (19%) or telephone (30%). Recommendations included the following: initiation, change, or discontinuation of antibiotics (in 46%); performance of diagnostic tests (in 20%) or surgical procedures (in 1%); prophylaxis (in 3%); or no change (in 29%). Analysis of new versus additional consultations revealed significant differences. A new ID consultation was given at a rate of 6.0 consultations per 100 hospitalized patients; the rate per department correlated with the expenditure on antimicrobials per patient admission. During the study period, expenditure on antimicrobials per admission steadily decreased, from $44 in 1995 to $30 in 1999, a 35% reduction. In conclusion, analysis of data from ID consultations enables the ID service to evaluate its activity and to direct efforts to departments with high rates of nosocomial infections, antimicrobial resistance, and/or antimicrobial use.
ment of hospital infection control and bedside teaching, make the ID service in the present era face greater and changing challenges [3, 4] . Furthermore, many hospital administrations demand that antibiotic use be supervised for cost containment and to delay the emergence of multidrug-resistant organisms [5, 6] .
However, possibly because of its mainly consultative nature, the ID service's specific aims are not clearly defined, and efficacy is difficult to evaluate. To improve the ID service's activity, ongoing analysis of the various consultations is essential [7] . Such an analysis may reveal the main characteristics of the consultations and indicate fields that require closer involvement or aspects that require improvement, as well as areas that are futile. This paper presents an analysis of 14,005 ID consultations provided during a 5-year period in a general hospital.
METHODS
Shaare Zedek Medical Center is a 550-bed community hospital in Jerusalem. The case mix of patients is similar to that of most general hospitals. The hospital includes 2 departments of medicine (one emphasizes hematology-oncology and infectious diseases and the other emphasizes nephrology and rheumatology); departments of acute geriatrics, pediatrics, general surgery, vascular surgery, and obstetrics and gynecology; medical-surgical, cardiac, and pediatric intensive care units (ICUs); a department of cardiothoracic surgery; and hematology and oncology units.
During the study period, the ID service consisted of 3 fulltime board-certified ID consultants and 1 infection-control nurse. The ID consultations are typically initiated by a primary ("attending") physician, who requests a consultation, or by the ID consultant, because of a significant laboratory result or a prescription for a restricted antimicrobial agent. The antibiotic control policy of the hospital is that some broad-spectrum antimicrobials are restricted, and use of these agents requires approval by an ID consultant.
The ID consultants are hospital based; they are on call at home after working hours, mostly for telephone consultations from within the hospital. Telephone consultations are also provided to primary care physicians in the community-for example, family practitioners, internists, and pediatricians [8, 9] .
Since 1 February 1994, all ID consultations have been recorded in a computerized database program (Quattro-Pro; Borland). If a patient was seen more than once, the additional consultation was recorded as such. Data entry takes !45 s per patient. Results from the first 1.5 years have been described elsewhere [10] . The current follow-up study provides an indepth analysis of ID consultations provided by a single consultant during a 5-year period (1 January 1995 through 31 December 1999). Each consultation record included the following parameters: patient name, sex, and age; referring department, including outside physicians; initiation of the consultation (e.g., request, laboratory result, prescription for a restricted antibiotic, follow-up); route of the consultation (i.e., bedside, "curbside" [i.e., informal discussions in the hallway], or by telephone call, either at home or at work); purpose of consultation (i.e., diagnosis, treatment, or prophylaxis); ID diagnosis, coded into 22 different code groups; and recommendations (i.e., initiation, discontinuation, continuation, or change of antibiotics, diagnostic tests, surgery, or prophylaxis).
Data analysis was performed by use of Excel software (Microsoft). Data analysis included all of the aforementioned parameters. In addition, we calculated the number of consultations per 100 admissions as a measure of the interaction between the various departments and the ID service.
An attempt was made to correlate consultations with expenditures on antimicrobial agents. Monthly expenditures on antibiotics were corrected for inflation and calculated per patient admission as well as per hospitalization day. Differences in proportions between the subcategories were calculated by use of Student's t test and x 2 analysis; P values of !.05 were considered to be statistically significant [11] .
RESULTS
During the 5-year study period, a total of 14,005 consultations were recorded, of which 9068 (65%) were new, and the remaining 4937 (35%) were additional consultations. Although an initial decrease in the recording of additional consultations was noted during the first 6 months, the subsequent annual rates of new and additional consultations have essentially remained unchanged (figure 1). New consultations outnumbered additional ones for all departments, with the exception of those for the ICUs (figure 2). Main features of the consultations are shown in table (1) 49 (1) a The differences between new and additional consultations were significant for all variables ( ). P ! .001 b Some numbers do not add up to the specified total because data were Twenty ID entities accounted for 92% of all consultations. The 15 most common diagnostic categories are presented in figure 3 , with the differences between new and additional consultations accentuated.
A new ID consultation was given for 6.0 of every 100 hospitalized patients. The rates per department of 11 departments that received the most consultations are shown in table 2. Rates per 100 admissions range from 1.8 in the gynecology and obstetrics departments, to ∼3.5 in the surgical departments, to 13.9 in the hematology unit. The ID consultation rate was highest in the ICU. As shown in table 2, ID consultation rates generally correlated with expenditure on antimicrobials per various departments, with the possible exception of the orthopedics department. In the latter department, the consultation rate was relatively high (7.6 new consultations per 100 admissions), whereas the expenditure on antimicrobials was rather low ($16 per admission).
Mean overall expenditure on antimicrobial agents (‫ע‬SD) was $6.6 ‫ע‬ $0.8 per hospitalization day and $36 ‫ע‬ $5 per admission (table 3) . During the 5-year study period, expenditure on antimicrobials and admission steadily decreased, from $44 in 1995 to $30 in 1999, a 35% reduction.
DISCUSSION
Clinical audits have become an essential tool for quality assessment in clinical medicine during the past 2 decades [12] . Properly performed audits are an important tool for quality management in medicine [13] [14] [15] [16] . The present article has presented the results of an audit that involved all recorded clinical consultations performed by an ID consultant during a 5-year period. The incentive for making this analysis is the very nature of the ID service and the desire to improve its cost effectiveness. ID is a cognitive subspecialty that usually lacks dedicated hospital beds and does not perform unique procedures; the ID service typically provides consultations to other primary wards or services. The single most important exception to this gen- eralization may well be the care of patients with AIDS; ID physicians often serve as attending physicians to patients who are hospitalized with AIDS [2, 3, [17] [18] [19] .
Several articles in the recent literature describe somewhat similar analyses of ID services' activities, although they have been less comprehensive and on smaller scales [8] [9] [10] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . A comparison of these studies reveals several interesting aspects. First, several departments within the hospital receive intensive involvement of the ID service, with as many as 41% of the admissions to ICUs, whereas the rate of consultations is 10%-15% in some other departments. There are limited data in the literature that establish accepted or acceptable numbers of consultations per 100 admissions. Figures range from 0.9% to 1.4% of admitted patients in one study [25] to 14.1% of admitted patients in others [20, 21, 27] , with higher rates in certain departments. In the present study, the overall rate of new consultations was 6.0 consultations per 100 admissions for the entire hospital. Therefore, our rate of consultations per admissions seems to be very high, which indicates that some departments are nearly dependent on the ID service. The high rates reported here can be explained in part by the inclusion in the analysis of nonbedside consultations. After correction for bedside consultations alone (43% of new consultations and 65% of additional ones), the rate is 2.6 new consultations per 100 admissions, which is still relatively high, although it is within the range of figures reported elsewhere. In our health care system, ID physicians are salaried; therefore, there is no financial restraint to acquiring consultations. This may lead to a propensity to obtain much assistance from consultants, often regarding relatively minor issues. The fee-for-service system possibly generates a much smaller workload for ID physicians. Attending physicians may forgo formal consultations in order to reduce cost, although it is impossible to determine the possible benefit of these missed consultations. It seems, therefore, difficult to determine the optimal rate of consultations per 1000 admissions [20, 21] while accentuating the relevance of analysis of consultations as conducted in this study. Most hospitals in this country employ a single ID consultant per 150-300 beds.
Second, our data allow us to draw some conclusions about the impact of the ID service by analyzing the recommendations. Under the assumption that ID consultations influenced patient care if recommendations were made concerning diagnostic tests, antibiotic manipulations, prophylaxis, or surgery, then as many as 81% of new consultations and 65% of additional ones ( ) may be considered to be clinically beneficial. Sexton P ! .001 et al. [20] also reported a change in therapy for 59%-66% of their consultations. In addition, in a substantial percentage of cases in our study, a new diagnosis was reportedly offered (44%) by the ID consultants. However, the impact of the ID service on actual patient management is difficult to assess. Such an analysis would require a very detailed recording of consultations, indicating mistaken diagnosis and/or inappropriate management by the primary attending physician prior to the ID consultation. In their analysis, Wilkins et al. [22] found that, in 7% of the cases, the attending physician made an incorrect diagnosis and that, in 41% of the cases, treatment was judged to be suboptimal. Such a thorough analysis is seldom performed, is subjective in many ways, and was not available from our database. Additional end points and measurements are clearly required to ascertain the quality of the impact of the ID service. Moreover, because antibiotic manipulation is the outcome of a substantial proportion of the consultations, we wonder whether these could or should not be partially replaced by stricter implementation of issued guidelines for antimicrobial use [30] .
Significant differences between new and additional consultations were documented (table 1). New consultations were more frequently requested by the attending physicians than were additional consultations (77% and 41%, respectively; ), P ! .001 which indicates that the ID consultant usually returns to the patient without being requested to do so, which is common practice in many hospitals. How many additional consultations are clinically beneficial or cost effective? Our data suggest that an average of 1-2 follow-up visits after the first consultation may be optimal; the impact of subsequent visits decreases, with the likely exception of critically ill patients in the intensive care, hematology, and transplantation units. The database that was employed for this study did not allow for data linking between new and additional consultations for individual patients; for this purpose, the EpiInfo 4.0c (Centers for Disease Control and Prevention) database appears to be superior.
This study was not intended to perform an in-depth economic cost analysis. The records show that monthly expenditure on antimicrobials per admission or hospitalization day decreased significantly during the study period. This decrease should be viewed as a double achievement in this era of increasing costs in medical care. An in-depth analysis of the financial impact of infectious diseases consultations, although highly desirable, would have to consider additional complicating factors, such as potential savings made by ID physicians by reductions in the rate of inappropriate antimicrobial use [31] , indirect cost savings that follow more-appropriate use of the microbiology laboratory, et cetera. It has been clearly demonstrated by others that an active ID service saves money on antimicrobial expenditure [32] .
McGowan and Finland described the beneficial effect of requiring written justification for use of certain antimicrobials in the early 1970s [33] ; subsequent studies have confirmed these findings. Improved use of antimicrobial agents could potentially lead to decreased rates of emergence of multidrug-resistant organisms, with an associated reduction in expenditure on even broader spectrum drugs. In a study published elsewhere, we reported on 4184 new consultations from a 1.5-year period [10] . A subanalysis of consultations requested by attending physicians and those initiated by ID physicians showed that these consultations differed in several aspects from each other. Consultations initiated by ID physicians are more common in some departments and deal more frequently with bloodborne infections. These consultations are more often aimed solely at therapy: 56% of unsolicited consultations were for therapeutic purposes only, compared with 35% of solicited consultations ( ). As had P ! .001 been expected, requested consultations affected patient management more frequently than did unrequested consultations. This was evident by the higher percentage of unrequested consultations with no new diagnosis being offered (70% vs. 51%; ) or "no change" in treatment recommendations (40% P ! .05 vs. 22%;
). These differences result from the limited P ! .05 nature of these unsolicited consultations, given that an important fraction of those is initiated by a positive blood culture or a prescription for a restricted antibiotic. However, it allows for ID supervision of current infections and, in particular, for adaptation of antimicrobial therapy of serious infections. Therefore, these results appear to justify the policy of initiation of consultations by ID physicians rather than provision of consultations only upon request by the primary physicians.
The previous study also provided further insight into the issue of telephone and curbside consultations, which are a daily occurrence in the practice of many ID physicians [8, 9, 34, 35] . Although medicolegal questions have been raised pertaining this practice, many physicians continue to refer to ID physicians for quick answers to clinical questions. A subset analysis was performed to compare formal bedside consultations with curbside and telephone calls, which consume much less time and effort. It is evident from the results that these groups differed in several aspects. The leading issues discussed over the telephone were exposure and prophylaxis. Bloodborne infections were less likely to be discussed over the telephone. Similarly, in the study of Schlech et al. [23] , the leading issues addressed within telephone consultations were immunization and prophylaxis, followed by diarrheal illness and soft-tissue infections. Telephone consultations also tended to focus on therapy and prophylaxis rather than diagnosis per se. We conclude that telephone and curbside consultations will continue to exist and that they provide an important service in spite of the inherent medicolegal problems. Perhaps the use of a registry, with documentation of these consultations, as in our audit, is one way to address this.
We conclude that detailed analysis of the ID service activity is very useful and enables the service to direct its efforts to specific departments with high rates of nosocomial infections, antimicrobial resistance, or antimicrobial use. In the majority of cases, the initial consultation may be followed by 1-2 followup visits; additional visits should be limited to the sickest patients, like immunocompromised hosts and patients in the ICU. Unsolicited consultations, prompted by significant microbiology laboratory results or prescription of certain restricted antimicrobials, provide the ID physician with important opportunities to influence individual patient care as well as departmental antibiotic policies. Although telephone and curbside consultations should be discouraged, they will probably continue to consume a significant portion of ID physicians' time. Meticulous recording of details of these consultations may well minimize the involved medicolegal risk; in addition, they may assist in directing educational efforts. Protocols for antibiotic use for the most frequently encountered conditions, on the basis of local susceptibility patterns, could help reduce the near dependency of some physicians and departments on ID advice. ID service activity is associated with a gradual reduction in expenditure on antimicrobials. However, additional measurements are required to assess and increase the impact and cost effectiveness of the ID service in the general hospital.
